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Abstract

Contemporary information technology (IT) related research has focused on use as
a key dependent measure for valuing IT. By understanding the determinants of IT use,
we gain descriptive information about successful IT, and prescriptive information for
better deploying IT resources. Although there are several competing theories regarding
IT use, research findings often cite their inability to account for temporal changes in
usage behaviors.

This thesis introduces quality of experience as a potential moderator between the
determinants of use and actual usage behaviors. A pilot survey concerning Internet usage
generated potentially relevant items which were later refined into a questionnaire
assessing each item’s relative importance to perceptions of quality of experience.

Initial indications suggest 10 of the items represent a temporally stable and
unidimensional construct; however, this thesis further examines several possible
competing explanations for the results in order to motivate potential follow-on research in
this domain. Fundamental issues concerning the measurement task limit the degree to
which scale and construct validity can be assessed. Findings are also interpreted within
the context of IT and cognitive/behavioral science perspectives; parallels between the
obtained results and expectations based on these perspectives further provide for face

validity of the quality of experience construct.
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SUBJECTIVE QUALITY OF EXPERIENCE WITH THE INTERNET:
ACCOUNTING FOR TEMPORAL CHANGES IN USER ACCEPTANCE

OF INFORMATION TECHNOLOGY

I. Introduction

Background

In the fast-paced and ever-changing world of information technology (IT),
organizations often have the opportunity to leverage newer, more powerful IT against the
current business environment, streamlining manual business processes and tasks,
upgrading current IT systems to take advantage of additional capabilities, or even
changing the way the organization does business. Experience shows the appropriate
match between iT and pertinent organizational variables often allows the organization to
enjoy not only successful implementation of the IT itself (meeting the original goals for
the system), but also an increase in the organization’s productivity, competitive standing,
market share, and survivability (Clemons and Row, 1988 & 1991; Hitt, 1996).

Experience also shows the risks associated with implementing new IT to be just as
real as (and sometimes more salient than) the potential returns. Wang Laboratories
learned first hand even a company i» the business of IT can stumble when implementing
IT systems—to the tune of $30 million, 3 years of wasted development time, and an
unfinished system to show for its troubles (Rifkin and Betts, 1988)! Minimizing such
risks means the IT planner/manager must fully understand and appreciate all the

precipitating factors which may affect the success of a new IT venture. Without this




understanding, organizations may be ill-equipped to intelligently deploy and manage their -
IT resources, especially for the purposes of enhancing organizational effectiveness
(Taylor and Todd, 1995b:144).

Although a host of organizational, environmental, and technological factors
undoubtedly contribute to the eventual success or failure of a new IT system, recent
attention in the field of IT research and implementation has focused on the role
individuals play in the IT implementation process. User acceptance (commonly
operationalized as the behavior of IT “usage”), in particular, has been theorized to be a
key dependent variable for determining the final value of delivered IT systems (Chau,
1996; Davis, 1989; Taylor and Todd, 1995a & 1995b). Thus, understanding and
quantifying the antecedents to user acceptance becomes increasingly important,
especially as more dollars are spent throughout business and industry on IT systems
which promise (or have the potential to deliver) performance gains, but lie idle because
they are not accepted by the end users (Bowen, 1986; Young, 1984).

Because of the important role user acceptance is thought to play in the success of
IT systems, a variety of models and constructs have been proposed to help explain and
predict (to varying degrees of success) user acceptance. Quantifying and validating the
performance of those models and constructs with accurate measurement scales has been
of particular interest, I believe, because the practical applications of understanding and
measuring user acceptance are equally as valuable as the theoretical insight provided.
Not only could we understand often wildly variable behavioral responses related to user

acceptance (Davis, 1989:319), but validated measurement scales would afford IT




providers indicators of how to better tailor their products and offerings to the needs of the
consumer (Taylor and Todd, 1995a:561). Moreover, organizations could assess the
potential for user acceptance between comparative IT offerings to make better-informed
decisions about system selection, as well as evaluate their»current IT envirénment for any
strengths to exploit or liabilities to address (Davis, 1989:319).

Unfortunately,‘the models proposed to explain and predict user acceptance are not
always clear and simple; competing theories which explain IT usage have specified
anywhere from 4 (Davis, 1989) to as many as 12 (Taylor and Todd, 1995b) intervening
and moderating factors which correlate with demonstrated user acceptance. For example,
Davis’ (1989) Technology Acceptance Model (TAM), arguably the most influential of
contemporary research paradigms for explaining user acceptance of IT (Chau, 1996:185;
Hendrickson and Collins, 1996:61; Taylor and Todd, 1995a:561), suggests that while
both perceived usefulness and perceived ease of use influence user attitudes concerning
IT, perceived ease of use is also acting upon the user’s level of perceived usefulness. The
attitudes which develop, in turn, affect the user’s behavioral intentions to use a particular
IT application. However, TAM stipulates that perceived usefulness is also influencing
behavioral intentions at this point (a more thorough discussion of TAM will follow in the
next chapter).

The conceptual framework established by TAM has repeatedly enjoyed validation
across various users, technologies and task settings in both the academic and professional
communities (Davis, 1989; Davis et al., 1989; Mathieson, 1991; Taylor and Todd,

1995b). However, the relationships between TAM variables have been shown to vary as




a function of experience. Specifically, the relative influence of TAM variables in
determining patterns of user behaviors tends to vary as subjects gain more experience -
with IT systems‘(Taylor and Todd, 1995a). This temporal dimension in particular makes
it difficult to describe IT systems in terms of a single, stable characterization which holds
true across a variety of user populations—systems must be assessed based on the relative
effects of several variables subject to the time in the IT systems life-cycle at which the
measurements themselves were taken.

Problem Statement

How do we account for the time-dependent fluctuations in user acceptance? Is the
simple passage of time enough to induce such changes in user perceptions, intentions, and
behaviors, or is there a more complex interaction of factors at work? Can we extend the
existing models of IT usage in such a way so as not to invalidate their empirical support,
but introduce a new construct into the fray—an elegant and simple solution which
captures commonalties in temporally-related aspects of the user’s IT environment? These
are the questions this thesis will address.

Research Objectives/Questions/Hypotheses

The term “quality” has been bandied about professionél and managerial circles for
several years now. The Air Force devotes entire offices and organizational divisions to
the pursuit of quality. But what exactly does quality mean? As an adjective, we apply
the term to just about everything—from the data we collect, to the IT upon which is
stored and conveyed. Quality is just one of our many mental schemas which help us

benchmark and compare the relative “excellence” of one occurrence of an object against




another. And like the Supreme Court justices trying to define pornography, we each feel
we know quality when we see it, but there is often much disagreement as to a precise -
definition. When it comes to IT, we want “high quality” systems, built with “high
quality” parts, complete with “high quality” support, which produce “high quality”
results.

But do we want user acceptance? While this may seem a ridiculous question
(especially in light of the preceding discussion), think of the number of times user
acceptance would likely be specified as a deliverable in an IT systems contract. Rarely
would the Air Force award a contract for a new information system stipulating it must
achieve a user acceptance rating of 80 percent or better—although maybe it should!
More often than not, system specifications revolve around issues associated with what we
might consider quality-related—hardware, software, or support features of the system
itself. Yet, if user acceptance is not factored into the equation, these “quality” issues have
the potential to yield less than optimal solutions. User acceptance is, more likely than
not, simply an implicit or unspoken goal of IT implementation—we wouldn’t want to
invest in technology we know no one would use—however, we usually strive to achieve
that goal through the manipulation of quality-related, system-specific features.

Because we want our IT systems to do and be so many things, it is difficult to
know exactly what someone means when they use the term “quality” to describe a
particular IT system or application. As discussed above, “quality” may be referring to
system-specific aspects such as efficient use of code, durability of the hardware, cost,

help facilities—all of which may be part of a common mental schema we have




concerning high quality information systems. At some point, however, the user has to sit
down with the system and actually use it. What influence does that use have on user
acceptance? Do usage experiences shape the way in which we consistently use (hence,
accept) the new system?

It is reasonable to assume that regardless of any system-specific features, the
nature or “quality” of the usage “experience” will mitigate the degree to which users
accept (use) a particular form or application of IT. This notion is consistent with
Fishbein and Ajzen’s (1975) theoretical framework for predicting behavior in which
intervening events can alter behavioral intentions for a specific course of action. More
important to realm of IT usage, those behavioral intentions are viewed as immediate
antecedents to their corresponding overt behaviors (Fishbein and Ajzen, 1975:382).
Assuming this model of behavior is a valid theoretical framework for study, the value of
exploring any common themes or aspects within the intervening events between user
intentions and IT usage is clear: we could understand, manipulate, or facilitate those
conditions which most directly influence high levels of IT usage behaviors.

Furthermore, it is possible subjective measurements of user acceptance may well
convey the notion of overall “quality of experience,” not because they are designed to
quantify a general impression of user acceptance; but because overt usage behaviors
reflect the net effects of the user’s previous experience with that system (Eagley and
Chaiken, 1993; Fishbein and Ajzen, 1975). This argument appears to have some face
validity in light of another theory of cognitive and behavioral functioning: Albert

Bandura’s self efficacy theory.




According to Bandura (1995), “people’s beliefs in their capabilities to manage
environmental demands affect the courses of action they choose to pursue,” as well as -
“how much effort they put forth in a given endeavor” (Bandura, 1995:179). Couching the
subject of IT use in self efficacy theory, it seems logical that the quality of experience a
user enjoys or endures during interactions with IT could influence the user’s beliefs about
his or her abilities to successfully interact with IT in the future. Assuming the
relationship between self-efficacy beliefs and its resultant behavior is valid, it follows that
any factor which influences self-efficacy will also affect observed usage behaviors, both
in decision to use the IT, and in usage intensity. Thus, if the characteristics of quality of
experience can be identified and adequately captured with some sort of measurement
device, several such measurements may well convey more than just a basic understanding
of the projected or actual degree of user acceptance—they may reflect the net effects of
the events or circumstances which transpired during previous IT interactions to reach that
level of acceptance.

Consequently, some of the goals of the present investigation is to explore any
similarities in the events or circumstances intervening between occasions of IT use,
establish any commonalties between users, and incorporate them into the notion quality
of experience as they relate to information technology. Key to achieving these goals is
the discovery and exploration of the various facets of quality of experience, and the
production of a measurement scale which best taps its most relevant factors.

Part of this discovery means turning to past findings concerning IT usage for a

reasonable “place to start.” However, a simple meta-analysis of the available theories




probably would not capture or consider everything that goes on in the minds of actual IT
users. Questions must be asked which probe the generic “properties” or basic “essence”
of the experiences between user and IT, and determine which are readily accessible and
commonly understood if communicated in terms of “quality.” Hepce, this investigation
will count on IT users to answer these questions.

Common sense dictates that the quality of experience construct may mean
different things to different people. However, if there is some prototypical mental model
for the “ideal” or “worst” case scenarios of IT use, then there should be some measurable
commonalties between users’ conceptualization of experiential quality in general. Given
the amount of research already performed in the IT usage arena, some aspects of popular
IT-related constructs (ease of use, perceivgd usefulness, etc.) are likely to be reflected in
user responses concerning quality of experience. However, it is hoped this investigation
to bring to light some of the more experience-based or temporally-dependent criteria by
which user’s make judgments of quality, or comparative excellence, in IT.

Research Focus

No where has the world of IT seemingly changed faster than it has with the
Internet. According to Fred Briggs, MCI's chief engineering officer, “It's taken us 100
years to get the phone network to the point it's at. The Internet will get to that same level
in five years” (Ramo, 1997). Aside from the sheer magnitude of information accessible
through the Internet, information on the Internet has the potential to take on a dynamic
quality as it can be created, consumed, shared, and changed in value depending upon the

current user. In fact, the Internet’s application to IT-related tasks is potentially limited
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only by the imagination or intentions of the user (Bose and Lightner, 1996:995-996).
From a social and economic standpoint, a solid World Wide Web (hereafter, the Web)
presence which delivers the appropriate information to the customer is practically a |
prerequisite for doing businesses today (Kiely, 1996; Ramo, 1997). Moreover, some
believe the true promise for the Internet has yet to be realized as it is only just beginning
to change the face of research and academic collaboration (Ives and Jarvenpaa, 1996).

As a consequence, many organizations are scrambling to get their information out
on the Web, and spending countless dollars and man-hours getting their own people
connected to reap the benefits of the information superhighway (Egan and Pollack,
1995:81). But is it worth the trouble? Many organizations have been forced to curtail
employee Internet access to prevent loafing, increase focus on job-related activities, or
avoid inappropriate usage (Sunoo, 1996). The term “Internet addiction” has even entered
the clinical and popular vernacular as characterizing both excessive and unhealthy levels
of Internet use (Dern, 1996; Holden, 1997). Unfortunately, the Internet itself is growing
more rapidly than our ability to understand or control it (Schwartau, 1996:82). For
instance, Internet usage policies within the Air Force have traditionally been somewhat
vague, providing only stopgaps until a more thorough position on the matter is taken.

Both the promise and the perils of Internet usage make it an ideal candidate for
investigating the concept of quality of experience with IT, for nowhere does there seem to
be such a marked explosion of IT usage. The Internet’s relative ubiquity (at least here in
the US) also offers the potential for a widely applicable measurement scale upon

validation. However, the most compelling reason to focus on the Internet is because it,




by itself, is simply a collection of connections; there is no system per se to which you can
point and say, “There, that is the Internet.” As such, every person’s experience with the
Internet is undoubtedly influenced by a number of different factors: browser, method of
access, reason for use, just to name a few. While this presents a challenge to construct
development from the standpoint of experimental control, it also highlights what is
undoubtedly the greatest potential for this thesis: a chance to develop a measurement
scale which consistently captures the essence of quality of IT experience regardless of the
specific IT application in question.

In addition, the Internet is a form of IT which truly has no task-specificity;
although individual users may have their own agendas for Internet use, the Internet
“proper” has no explicit task for which it was specifically designed to augment. As such,
exploration along the theoretical lines specified above affords the opportunity to include
non-DoD and non-work related users in the subject pool. Observed patterns within user
responses will further strengthen the case for a homogeneous characterization of IT
quality, despite the heterogeneity of users and user motivations.

Methodology

To assess and quantify user perceptions of the quality of their Internet
experiences, instrument development activities will be based in part upon the critical
incident method, as proposed by Flanagan (1954); sample items will be generated based
upon subjective reports of the “best” and “worst” exemplars of experiential quality with
the Internet. By identifying and defining the dimensions which seem most salient to the

expressed perceptions of quality, the hope is to generate a list of inclusive items which




adequately tap these relevant dimensions. The possibilities of item and scale validation,
as well as the notion of construct validity, will then be explored through factor analysis;
however, the range of statistical procedures available are largely dependent upon the
quantity and quality of responses received.
Assumptions/Limitations

Clearly, two of the biggest assumptions at work in this research are that the
criteria and circumstances by which users measure and assess relative quality of
experience are stable across successive experiences with the same IT, and transfer to
other occurrences of IT. Should these assumptions not prove to be the case, the resulting
construct and measurement scale would only be applicable to the Internet, or behavioral
intentions concerning similar forms of Internet-like interfaces, with other temporal
restrictions on applicability to a single IT application. Because the nature of this research
is largely exploratory, there is no way of knowing ahead of time whether these limitations
pose a serious problem or not. Thus, careful post-hoc consideration will have to be made
concerning the highly variable nature of individual user motivations, absolute effects of
Internet experience (duration of use rather than any subjective evaluations), and the
possible confounds associated with the various IT-based subsystems used as interfaces
between the users and the Internet.
Implications

“Quality” is already a rather nebulous and loosely applied term. Developing and
validating a construct and measurement scale for quality of experience may give us the

ability to better capture the full meaning conveyed when we say something has “quality,”
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without the need for so many competing dependent measures to objectify that meaning.
Moreover, having a simple and inclusive measure by which to assess the key success
factors necessary for a consistent and stable characterization of experiential quality would
\ provide valuable insight to the IT design and acquisition process—a proceés in which a
number of IT systems alternatives are often assessed and compared before selection and
implementation. Quality of experience may also go a long way towards explaining user
acceptance in some cases of IT, and rejection in others, by giving us clues as to what sorts
of issues are important to IT users during their interface with the system itself.
Preview

In the chapters which follow, specific theoretical justification for investigating the
notion of quality of experience will be explored. Emphasis will be placed on the many
competing theories of the determinants of IT usage behavior, including the Theory of
Reasoned Action, TAM and its subsequent modifications, and the role experience plays
within the theoretical relationships presented. The survey procedures and subsequent
analysis used in the current investigation will also be discussed, to include steps taken to
generate sample scale items, scale refinement activities, and statistical analysis of the
resultant data. Finally, interpretation and discussion will follow closely in line with the
obtained results which hopefully will provide clues as to reconciling any deviations not

otherwise expected or suggested in the prevailing research literature.
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II. Literature Review

When deciding what dependent measure to use when evaluating, comparing, or
even discussing IT, the manager/researcher finds himself in the unenviable position of
having almost as many measures from which to pick as there have been studies devoted
to IT implementation itself (DeLohe and McLean, 1992:61). However, one recurring
theme in the field of IT research and implementation has focused on a particular aspect of
IT: use. Use has been a key dependent measure in a multitude of cases and studies
concerning IT. The following analysis will trace the development of IT use as a central
concern of IT-related study and practice, and explore the theoretical and practical
importance of understanding those factors which influence or determine IT use itself.
Historical Perspectivés

A number of measures have been proposed to describe what it means to have
“successful” IT implementation. Hitt and Brynjolfsson (1996) studied the “value” of
delivered IT in terms of economically quantifiable estimates of business productivity,
profitability and consumer surplus. Although absolute profitability was not found to be
strongly related to IT, productivity was positively influenced by IT implementation. In
addition, average consumer surplus (over total costs) increased between $2 to $7 billion
per year, suggesting that the benefits firms enjoyed from their IT investments were
substantial enough to be passed along to the consumer (Hitt and Brynjolfsson, 1996:136).
Unfortunately, such dollar estimates of IT systems success are only descriptive in nature;
they do little to explain why a certain application of IT might succeed in one situation but

fail in another.
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Characterizing IT Systems Success

In their “Quest for the Dependent Variable,” DeLone and McLean (1992)
reviewed 180 studies relating to information systems success. In their final analysis,
DeLone and McLean proposed a taxonomy for categorizing IT systems su;:cess along six
interdependent dimensions: system quality, information quality, use, user satisfaction,

individual impact, and organizational impact; their model is presented in Figure 1.

System Use

Quality _,\

> ﬁ @ Individual Organizational
Impact Impact

Information —/ User

Quality Satisfaction

Figure 1. Information Systems Success Model (DeLone and McLean, 1992:87)

Although some economic variables similar to those addressed by Hitt and Brynjolfsson
(1996) are included in the Information Systems Success Model under organizational
impact (DeLone and McLean, 1992:74-75, 79), they were only considered after assessing
the impact of system attributes on the users’ psychological appraisal of the system itself,
usage behaviors, and an estimate of the “impact” the system will have on user

performance.

User-Centered Thought N
(‘.'
An emergent theme in DeLone and McLean’s (1992) study was that even when IT

success was operationalized in terms of system attributes or organizational factors, the
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picture was incomplete without considering the interdependence of those factors with the
roles played by system users. For example, a particular system might be rated high on’

~ some objective measures of system quality or information quality, but those factors alone
could not adequately describe systems success across other situations. However, those
systems-centered factors did appear to influence users’ satisfaction with that system and
their subsequent usage behaviors. The culmination of these effects on the users were
found to be “direct antecedents of individual impact,” which would eventually manifest
themselves at an organizational level (DeLone and McLean, 1992:85, 87). Thus, even
though the Information Systems Success Model “reads” from system to user to
organization (for understanding IT systems success), the “hub” of activity within the
model is the user.

This sentiment is echoed by the fact that many studies within the field of IT
systems implementation do focus primarily on user-centered measures, specifically, user
acceptance or usage behaviors (Davis, 1989:319). Why would this be the case? Why has
use or usage behavior become such a key dependent variable for study, especially when
none of the six factors identified in the Information Systems Success Model (including
use) were found to be intrinsically “better” measures for IT systems success than any
other (DeLone and McLean, 1992:80)?

The answer may simply be one of practicality. System-specific issues like quality
of information or system quality are very difficult to define and measure consistently
across situations. Attributes of interest could include lines of code, on-line help facilities,

hardware features, information organization or presentation, media richness, and a host of
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other factors which undoubtedly vary in importance from one situation or IT application
to the next. Similarly, factors such as individual or organizational impact are open to a
wide number of .interpretations depending upon the context of the measurement. Even
user satisfaction can have a number of potential measures and each one be appropriate for
the situation at hand. With so many choices for characterizing IT systems, the root
causes of IT systems success might simply get lost or confused amidst consideration of
the study objective, organizational context, specific system aspect under investigation,
research method, and level of inquiry or analysis (DeLone and McLean, 1992:80).
The Pivotal Role of IT Use

IT use has recently gained interest as a phenomenon in its own right (Chau,
1996:185; Mathieson, 1991:173; Taylor and Todd, 1995b:144). This line of study has a
certain intuitive appeal; system features will make little difference if the resulting IT is
not used, usage undoubtedly reflects some degree of user satisfaction, and usage patterns
invariably affects the impact IT has on individuals and the organization. Therefore,
exploriqg IT usage (and its determinants) allows not only a descriptive understanding of a
successful IT system, but also prescriptive information for how to better deploy IT
resources in an organization (Taylor and Todd, 1995b:145). Quite simply, understanding
IT usage behaviors means understanding why a potential user might or might not use a
particular IT system or application.

In searching for an adequate explanation of IT usage, a preponderance of
contemporary IT usage literature (Adams, Nelson, and Todd, 1992; Chau, 1996; Davis,

Bagozzi and Warshaw, 1989; Hendrickson and Collins, 1996; Lederer, Maupin, Sena and
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Zhuang, 1997; Mathieson, 1991; Szajna, 1996; Taylor and Todd, 1995a & 1995b) cite
Davis’ (1989) TAM, in one form or another, as a viable means of explaining user
acceptance. Although many of these studies will be addressed in due course, itis
important to first understand the ..theoretical underpinnings of the TAM before
appreciating what the present investigation brings to bear on the subject of user
acceptance and usage behaviors.

The Theory of Reasoned Action

| Typically, when we say “usage,” what we are referring to are user behaviors,
observable acts in which the user interacts with the IT system. As stated above, TAM
was conceived to explain IT usage. Much of TAM was developed from the early works
of Fishbein and Ajzen (1975). Although not specific to IT, Fishbein and Ajzen’s (1975)
Theory of Reasoned Action (TRA) was a very popular paradigm for understanding
behavior in general, and a large body of research has accumulated supporting it (Davis et

al., 1989:985). A graphical representation of TRA is presented in Figure 2.

Beliefs and

Evaluations —»>  Attitudes \
N tive > Subjective /
ormativ ubj

]
Beliefs Norms .
1
1
]

Intention —3» Behavior

R e T T T T Feedback ‘= --==----ecccccna- 4

Figure 2. Theory of Reasoned Action (Fishbein and Ajzen, 1975:16)
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Fishbein and Ajzen (1975) argued, despite the reigning theory and research of the
day, that overt behavior was first and foremost a consequence of intention to perform .
behavior; previous theory posited that behavior could be understood fully by the
influence of beliefs or attitudes alone (Fishbein and Ajzen, 1975:510). According to
TRA, behavioral intentions wére themselves shaped jointly by attitudes about the
behavior, and other normative factors. Attitudes about a behavior were, in turn,
influenced by a person’s various beliefs about the behavior in question. TRA advanced
the notion that attitudes, beliefs, and intentions all play integral parts in shaping
behaviors, but the distinction between these factors were necessary to maintain if a clear
understanding of overt behaviors was to be achieved (Fishbein and Ajzen, 1975:510).

Implicit in TRA was the fact that behavior was the result of internal psychological
variables and their interrelations. External variables also played a part in shaping
behavior, but did so only indirectly through their impact on beliefs, attitudes or intentions
(Davis et al., 1989:984). However, many issues of interest associated with IT study or
implementation involve external variables such as system attributes and features, business
climate, organizational context, and the nature of the task, as well as internal variables,
such as user behavior or cognitive and affective evaluations of specific IT. Therefore,
adequately modeling IT user behaviors within the context developed by Fishbein and
Ajzen (1975) required investigation of pertinent aspects of internal perceptual processes,
and the establishment of a fundamental set of external variables which most directly

influenced those perceptual processes (Davis et al., 1989:985).
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The Technology Acceptance Model

Davis’ (1989) early work exploring some of these behavidr-related constructs
actually centered around validating measurement instruments for reliably explaining and
predicting IT user acceptance. His investigations focused on what he considered to be
two especially important determinants for IT user behaviors: perceived usefulness and
perceived ease of use. Perceived usefulness was defined as “the degree to which a person
believes that using a particular system would enhance his or her job performance”;
perceived ease of use was defined as “the degree to which a person believes that using a
particular system would be free of effort” (Davis, 1989:320). Results obtained from
Davis’ (1989) measurement scales (the scales themselves proved empirically strong for
psychometric eva]uatibn) did indicate that the theoretical constructs of perceived
usefulness and perceived ease of use were significantly related to self-reports of usage
behavior, although perceived usefulness was found to be more strongly related to usage in
both of his studies. In addition, regression analyses indicated perceptions of ease of use
were likely antecedents for perceptions of usefulness, as opposed to a parallel influence
on system usage (Davis, 1989:319, 334).

Using the TRA’s conceptual framework for understanding behavior, Davis et al.
(1989) adapted and refined the belief-attitude-intention-behavior relationships
specifically for modeling user acceptance of IT systexfxs. In Davis’ own words, the goal
of TAM was to “provide an explanation of the determinants of computer acceptance that
is general; capable of explaining user behavior across a broad range of end-user

computing technologies and user populations; while at the same time being both
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parsimonious and theoretically justified” (Davis et al., 1989:985). A graphical

representation of Davis et al.’s TAM is presented in Figure 3.
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Figure 3. Technology Acceptance Model (Davis et al., 1989:985)

According to TAM, the beliefs of perceived usefulness and ease of use are the

most relevant concerns for understanding IT user behaviors. Evident in the diagram

above, the fully articulated TAM allows for more complex interactions (than TRA)

between usefulness, ease of use, usage, and other relevant factors which determine user

behavior. Specifically, TAM formally acknowledges the effects of external variables on

user beliefs as part of the perceptual processes which determine behavior. Unlike TRA,

TAM does not treat all beliefs “equally.” According to TRA, all relevant beliefs affecting

behavior are summated into a single construct; TAM treats the specific beliefs of

perceived usefulness and ease of use as fundamentally different constructs (Davis et al.,

1989:988). In addition, TAM posits the parallel influence of perceived usefulness on

both attitude and behavioral intention—that attitudes only partially mediate the

relationship between beliefs and intentions. By way of contrast, TRA assumes these
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influences to be serial, whereby beliefs directly influence attitude, and attitude, in turn,
directly influences intention (thus, attitudes fully mediate belief-intention relationships).

Davis et al.’s (1989) goal was to see how well TAM explained user behavior
versus the competing explanation provided by TRA. Their study involved the use of a
single subject pool (MBA students) and a single novel IT application (a word processing
package) introduced and used over a relatively short period of time (14 weeks). As
postulated by both TAM and TRA, intentions appeared to be the direct antecedent to
overt behaviors; no other TAM or TRA variable significantly effected use beyond any
mediating effects of behavioral intentions (Davis et al., 1989:992). Nevertheless, TAM
explained more of the variance in behavioral intentions than TRA at either time zero or
after repeated application use, while TRA’s subjective norms were not found to have
significant effect at either time (Davis et al., 1989:993). A somewhat similar pattern of
results was also observed for determinants of attitudes, with TAM explaining more
attitudinal variance over time than did TRA (Davis et al., 1989:994). Several other
interesting findings provided mixed support for both TAM and TRA, most of which are
beyond the scope of the present study.

However, one set of findings which provided a few kernels of theoretical
justification for the present study were the temporal changes observed in the influence of
the usefulness and ease of use constructs. Davis et al. (1989) found usefulness not only
had very strong effects on behavioral intentions, but the magnitude of effect increased
over time. Although contrary to TAM (and prior research findings), ease of use was also

found to have a very strong direct effect on intentions, but only at the start of application
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use—after repeated application usage, ease of use’s effect was entirely indirect through
its influence on usefulness (Davis et al., 1989:994).

Results of this study support the hypothesis that the relative importance of ease of
use and usefulness varies as a function of time. Indeed, this would not be the last time
temporally (or experientially) related issues would be considered in the context of TAM
(Chau, 1996; Szajna, 1996; Taylor and Todd, 1995a). However, the fundamental
principles upon which TAM was based were generally supported in that:

(1) People’s computer use can be predicted reasonably well from their

intentions.

(2) Perceived usefulness is a major determinant of people’s intentions to

use computers.

(3) Perceived ease of use is a significant secondary determinant of
people’s intentions to use computers. (Davis et al., 1989:997)

Validating TAM

These fundamental principles were later tested in Hendrickson and Collins’
(1996) study of spreadsheet and word processing application usage in college students.
Hendrickson and Collins (1996) explored possible variations in the nature of the ease of
use-usefulness-usage relationship—behavioral intentions were omitted from
consideration in lieu of direct reports of system use (Hendrickson and Collins, 1996:63).
Three different relationships between these factors were tested: one, ease of use
indirectly affecting usage, mediated by usefulness; two, parallel effects of ease of use and
usefulness on usage; and three, direct and indirect influence of ease of use on usage, with ,
another direct effect between ease of use and usefulness. A graphical representation of

the corhpeting relationships is shown in Figure 4.
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Ease of Use —-> Usefulness —3» Usage

Ease of Use Ease of Use
T~
Usage + Usage
Usefulness / Usefulness

Figure 4. Competing Theories of Usefulness/Ease of Use Effects on Usage
(Hendrickson and Collins, 1996:63)

Thorough a process of structural